
  ��دة ا� �����ت �� ا����ي ��ھ���  ذز : ا�	��ذ ���� ����� أ	���� ا���                    
 

 
 
 

  
 ��'&� و$�ا�#ي �� ا� �����ت 

 ���وى: ا���� ا������ �ن ��ك ا������ور��
  ���� ا�����م ا���ل: ���ك ا���وم ا��ر��� و ���ك ا���� ا��ر��� •

• �������  ���� ا داب و ا���وم ا�������: ���ك ا داب و ���ك ا���وم ا

  الدوال  الاشتقـاق ودراسة   ملخص درس
1(()*� ��  :ا,�*�ق دا�) 


	�ل ان دا�� :�. �-f��	�ا�   إذا و��  �����0x ����	�ق �

	�	���د ℓ �� �( ) ( )
0

0

0

lim
x x

f x f x

x x→

−
=

−
ℓ   وا�!�دℓ ا�!�د "#$%

�0 ا��	�� fا�#'�& ���ا��x  (�)
). و  )0f x′=ℓ  

:(/01� +
��ن .!�د�� .#�س �����0x ����	�ق �  fإذا ,�

)ا�#� �" )fC  �/��0أ� �0 ا��	�� ا��x: ھ

( )( ) ( )0 0 0y f x x x f x′= − +  


!�45 ا��ا��  ��ل:f    : )ا�#!��4 ,����� ) 22f x x=  

�����0 ����	�ق ��� �8��f!#�ل ا��!7%4 ��6 أن  ا��ا��  .1 1x = . 

0���  f� �" ا�##:9 ���ا�� ��د .!�د�� ا�##�س ��# .2 1x =. 

)1ا���اب:
 

( ) ( ) ( ) ( )
0

0

1
0

1
lim lim

1x x x

f x f x f x f

x x x→ →

− −
=

− −
  

( ) ( )( )22

1 1 1

2 1 2 1 12 2
lim lim lim

1 1 1x x x

x x xx

x x x→ → →

− − +−= = =
− − −

  

( ) ( ) ( )
1

lim 2 1 2 1 1 4 1
x

x f
→

′= + = + = = ∈ℝ       اذن : ا��ا��f  �����

 �������0	�ق  1x =.  

2( ( )( ) ( )0 0 0y f x x x f x′= − +        ( )1 4f ′ و =

( )1 2f   اذن : =

( )( ) ( ) ( )1 1 1 4 1 2 4 4 2y f x f x x′= − + = − + = − و.�;   +

4 2y x=   وھ .!�د�� ا�##�س  −
  ��4*�ت ا�#وال ا����6د�) و ا�.����ت ��5 ا�#وال ا���4*):)2
  
  
  
  
  
  
  
  
��د ا��ا�� ا�#'�	� ���ا��  ��):أ

f  6 ا� �=ت. ���� 9, �  
1   (( ) 2f x = 2 (( ) 3 5f x x= − 3  (( ) 10f x x=     

))1ا�7�8) : ) ( )2 0f x ′′ = = 2( ( ) ( )3 5 3f x x ′′ = − =  

3(( ) ( )10 10 1 910 10f x x x x−′′ = = =  

��د ا��ا�� ا�#'�	� ���ا��  ��ل:f =� 6 ا�. ���� 9, �: ��  ت ا����

1(  ( ) 3 23 4 6f x x x= − +  2 (( ) ( ) ( )3 5 2 6f x x x= + × +   

3(( ) 1

2 1
f x

x
=

+
   4(( ) 2 3

1

x
f x

x

+=
+

 5(( ) ( )3
4 3f x x= +  

) )1ا�:9: ) ( )3 2 23 4 6 9 4f x x x x x′′ = − + = −  

2( ( ) ( ) ( )( ) ( )( ) ( ) ( ) ( )3 5 2 6 3 5 2 6 3 5 2 6f x x x x x x x′ ′ ′′ = + × + = + × + + + × +   

( ) ( ) ( )( ) ( ) ( )3 5 2 6 3 2 6 3 5 2f x x x x x′′ = + × + = × + + + ×  

( ) 6 18 6 10 12 28f x x x x′ = + + + = +  

3(( ) ( )
( ) ( )2 2

2 11 2

2 1 2 1 2 1

x
f x

x x x

′′ + ′ = = − = − +  + +
  

4(( ) ( ) ( ) ( ) ( )
( )2

2 3 1 2 3 12 3

1 1

x x x xx
f x

x x

′ ′′ + × + − + × ++ ′ = = +  +
  

( ) ( ) ( )
( ) ( ) ( )2 2 2

2 1 2 3 1 2 2 2 3 1

1 1 1

x x x x
f x

x x x

× + − + × + − − −′ = = =
+ + +

  

5(( ) ( )( ) ( ) ( ) ( ) ( )3 2 2 2
4 3 34 3 4 3 34 3 4 12 4 3f x x x x x x

′ ′′ = + = + × + = + × = +  

  و درا	) 7.< ا�#وال �ر��7) دا�) و إ,�رة ��4*�;)3
:(�?�@I6. ل�>.ℝ وf "��  .Iدا�� ����� ����	�ق 

� f"��)  Iث����  ) 0f x′ = ⇔9)�x 6.I.  

� f "��)  AI@ا%�%�  ) 0f x′ ≥ ⇔9)�x 6.I.  

� f "�� ��0���AI  ( ) 0f x′ ≤ ⇔9)�x 6.I. 

�1�ل  درا	) دا�) 0#ود�): :    
f: د%� .!��4 ب��)دا��  ) 3 23 4f x x x= − +  

��د )1
fD 4%7 ا��ا��!A ���#>.f  

2(:��)أ�$) ا��/�%�ت ا���� )lim
x

f x
→+∞

)و )lim
x

f x
→−∞

  

�4ات ا��ا�� )3CA ول�� DE Fث �	ا��ا�� ا�#'� ($�  .fأ
  .fأ
'G .� �" ا��ا��)4

  ا�:9:
��ود%� اذن  fا��ا�� )1fD = ℝ  

2(( ) 3lim lim
x x

f x x
→+∞ →+∞

= = +∞ 

( ) 3lim lim
x x

f x x
→−∞ →−∞

= = −∞ 

3(( ) ( ) ( ) ( ) ( )3 2 3 23 4 3 4f x x x x x′ ′ ′ ′′ = − + = − + 

( ) ( )2 1 23 3 2 0 3 6 3 2f x x x x x x x′ = − × + = − = − 

( ) 0f x′⇔ = ( )3 2 0x x − =  
⇔ 3 0x 2أو= 0x − =⇔ 0x 2xأو= =  

)8#ول إ,�رة )f x′                                                                              

  
��ول 

�4ات CA
  .fا��ا��

  
  
  
  

  .'�	�/�  ا��ا��
u v+  u v′ ′+  
k u⋅  k u ′⋅  
u v⋅  u v uv′ ′+  

1

u
  

2

u

u

′
−  

u

v
  

2

u v uv

v

′ ′+  

( )nu n ∗∈ℕ  1nnu u− ′  

( )f x  ( )f x′  

k  0  
ax  a  

2x  2x  
nx  1nnx −  
1

x
  

2

1

x
−  



  ��دة ا� �����ت �� ا����ي ��ھ���  ذ�� ا���ز : ا�	��ذ ���� ����� أ	��                    
                                                                                                                              


 ���ا��و ��  .fا��#:�9 ا�5#

  
  


!�45 ا��ا�� ا�!�د%�  ��ل: درا	) دا�) ��'�ط):g ا�#!��4 ب 

:( ) 2 1

1

x
g x

x

+=
−

  

�@ A!4%7 ا��ا��)1���د g 2(ت ا��ا���%�/
 ($� . �ات  gأ�
�@ ا��!4%7 و أول ا����HI ھ�.��8��  

�4ات ا��ا��)3CA ول�� DE F. ث�	ا��ا�� ا�#'� ($� .gأ
4(:  ا.J ا�<�ول ا����

4  3  2  1  0  -1 -2  x  
              ( )g x  

  .gأ
'G .� �" ا��ا��)5
  ا�:9:

�@ A!4%7 ا��ا�� )1�g :ھ�{ } { }/ 1 0 1D x x= ∈ − ≠ = −ℝ ℝ  

[و .�;  [ ] [,1 1,D = −∞ +∞∪  

2(( ) 2 1 2
lim lim lim 2

1x x x

x x
g x

x x→−∞ →−∞ →−∞

+= = =
−

و

( ) 2 1 2
lim lim lim 2

1x x x

x x
g x

x x→+∞ →+∞ →+∞

+= = =
−

  

 ا�#$�	�F ذا ا�#!�د���!%2y = "� �#�� ).	�رب أ�	 )fC.  

( )
1 1

2 1
lim lim

1x x

x
g x

x+ +→ →

+= = +∞
−

و

( )
1 1

2 1
lim lim

1x x

x
g x

x− −→ →

+= = −∞
−  

 ا�#$�	�F ذا ا�!�د���!%1x   .	�رب �#�دي ��#� �". =

3(9)�x 6.D :��%��( )
( ) ( )2 2

2 1

1 1 3

1 1
g x

x x

− −′ = =
− −

  

:�!%( ) ( ) 0x D g x′∀ ∈ <  

��ول  
�4ات ا��CA.ا��  

  
4( 

 
  .g.� �" ا��ا��)5

  
)درا�� ا�دا��  )0a x ax b≠ +֏: 


!�45 ا��ا�� ا�!�د%�  :��لf :ا�#!��4 ب( ) 2 4f x x= +  

��د .1D 4%7 ا��ا��!A @��f.  
2. ($�)أ )lim

x
f x

→+∞
.  

3. ($�)أ )f x′ 4ات ا��ا���CA ول�� DE وf.  

4. ($�)أ )2f )و − )0f و( )6f.  

�� ا��ا�� .5
��5. 9:.f . �.FM�#. �.�!�. F�! 
))1ا�:9: )f xن�C إذا D*��) إذا و .�2 4 0x + ≥  �E.�

2 4x ≥ −  FE� 2وx ≥ −  
]ھ�: f�E.� G�0 �. �- ا�#ا�) [2,D = − +∞  

( ) 4 4
lim lim 2 lim 2

x x x
f x x x

x x→+∞ →+∞ →+∞

 = + = + = +∞ 
 

 

�4ن
lim 0

x x→+∞
limو  =

x
x

→+∞
= +∞ 

:�E�#�
] [( ) ( ) 2 1

2,
2 2 4 2 4

x f x
x x

′∀ ∈ − +∞ = =
+ +  

2 7�� أن 4 0x + ��ن: <( ) 0f x′ >.  

            8#ول ا���H ات:

   
:�E�#�( ) ( )2 2 2 4 0 0f − = × − + = =  

)و )0 2 0 4 4 2f = × + = =  

)و )6 2 6 4 16 4f = × + = =  

:����I�9 ا�� ا���

  
  

4  3  2  1  0  -1 -2  x  
3  7/2  5    -1  1/2  1  ( )g x  




